Abstract: Industry has long been one of the most important drivers of Chinese economic growth. In order to improve the environmental footprint of industrial areas, Chinese authorities have established mechanisms of environmental control in the internal management processes of companies. In this regard, the international standard ISO 14001 for environmental management systems is the management tool that has had widest adoption among Chinese companies since its creation in 1996. The main purposes of the paper are to investigate the available international and national statistics on the adoptionof ISO 14001 in China, and present opinions on ISO 14001 of the 72 representatives of small and medium enterprises and multinational companies of Guangdong province that participated to the workshop "New tools and standards to advance and measure corporate sustainability", held in Guangzhou on 26 January 2018. The analysis of strengths, weaknesses, opportunities and threats (SWOT) was adopted as the research method to collect opinions on the ISO 14001 standard. Participants were asked to discuss strengths, weaknesses, threats and opportunities considering four business aspects: sustainability, internal processes, stakeholder engagement, and resource management. Our findings indicate that companies fully embraced ISO 14001 and recognized the necessity of a standardized approach to identify environmental aspects. On the other hand, they also expressed concern about aspects such as the certification cost, the focus on certification itself and not on the improvement of environmental performance, and the lack of integration with sustainability tools such as life cycle assessment (LCA) and other sustainability paradigms such as circular economy and corporate social responsibility (CSR).
Introduction
The past few decades have witnessed the rapid development of China, which has developed as the second economy in the world. However, the long-term economy-oriented development characterized as "high input, high consumption and high emissions" was achieved at the expense of the environment [1] . With the ongoing global climate change, shortage of national resources and environmental deterioration, China's moves on environmental protection have drawn the world's attention.
With the situation changed in terms of environmental degradation, the improved diplomatic relationship between China and foreign countries as well as the United Nation's conference on practices, compliance with environmental regulations, and a better use of natural resources [8, 9] . To incorporate environmental management principles into internal management practices of businesses, Chinese manufacturers have implemented a series of approaches based on environmental management systems (EMSs) [10, 11] , cleaner production [12, 13] , a circular economy [14, 15] , eco-efficiency and eco-design [16, 17] , and green supply chain management [18, 19] . In particular, the last two decades have witnessed a strong commitment of Chinese manufacturers to the implementation of EMSs under the international standard ISO 14001 [20] . The ISO 14001 certification is an internationally recognized commitment of an organization towards the implementation of a management system to continuously improve its environmental performance [21] . Previous studies on ISO 14001 in China mainly focused on the geographical and sectoral extent and distribution of the certification [22, 23] , reasons behind adoption [24, 25] , and effects on firms' performance [11] . However, studies assessing the perceptions that firms have of ISO 14001 not only in relation to environmental performance, but also on other perspectives such as sustainability (intended as economic, environmental, and social sustainability), operational, and governance, can be strategic and offer great opportunities for further investigation. Moreover, there is great need to identify and understand the benefits and problems that the application of ISO 14001 can bring to companies in those countries like China, which are currently experiencing rapid expansion of certification [23] . Finally, in a time where other important sustainability themes such as corporate social responsibility (CSR) [26, 27] and circular economy [28] [29] [30] are becoming increasingly relevant, it is crucial to begin to understand the position of ISO 14001 in the new, evolving landscape of corporate sustainability.
Against this background, what follows is a qualitative assessment of the opinions on the standard ISO 14001 of a cluster of small and medium companies (SMEs) and multinational companies (MNCs) based in Guangdong province of China through the analysis of strengths, weaknesses, opportunities and threats (SWOT) method. The analysis identifies strengths, weaknesses, opportunities and threats of ISO 14001 certification for four different aspects: sustainability, internal processes and operations, stakeholder engagement, and resource management. The paper proceeds as follows: necessary background on EMSs and specifically on ISO 14001 is presented in Section 2. Recent literature on ISO 14001 in China is presented in Section 3. The methodology and results are presented and discussed in Section 4. Conclusions are presented in Section 5.
Environmental Management Systems (EMS)
An EMS is a structured framework for managing the environmental aspects and impacts of an organization. It can be developed internally by a company or follow the guidelines of voluntary standards. These standards are global regulatory mechanisms that address topics such as environment, quality, health and safety in organizations and their supply chains [31, 32] . Different standards for EMSs exist, including ISO 14001:2015 [33] , EMAS [34] , and BS8555 [35] .
EMSs first appeared in North America in the 1970s and are now widely used by organizations all over the world [36] . McGuire [21] states that voluntary standards for EMSs are cost-effective tools developed to overcome the deficiencies of traditional regulatory instruments, such as command-and-control regulations. The voluntary aspect of these standards is very important, as they do not replace environmental regulations but only provide guidelines in addressing environmental and business issues [37] . Companies decide to voluntarily over-comply with environmental regulations mainly in order to gain competitive advantage [38] , enhance or restore their reputation [39] and to strategically anticipate the tightening of future environmental regulations [40] . Regardless of the reason behind certification, these standards provide the guidelines to potentially improve both the environmental and business performance of companies.
An EMS cannot be considered as an independent management tool, but as a sub-set of the overall management system (MS) of a company, which is usually completed by a quality management system (QMS) such as ISO 9001:2015 [41] , and an occupational health and safety management system (OHSMS), such as ISO 45001:2018 [42] . Organizations are not limited to these three aspects and can decide to implement other standardized MSs specific for their industrial sector. For example, a food-processing firm may decide to implement a food safety management system (FSMS) such as ISO 22000:2018 [43] . Each of these standards require organizations to meet the requirements and produce a significant amount of documentation in the form of written procedures, checking, control forms and other paperwork [44] . As a result, it has been proved that it is difficult to handle separately these MSs and successfully ensure their alignment with the organization's strategy [45] . Hence, integrated management systems (IMS) have become a widely adopted solution for overcoming the problems resulting from multiple MSs. There is evidence of the adoption of IMSs in organizations operating in different sectors with a wide range of dimensions and in the majority of countries [46] . A study conducted by Zeng and colleagues to understand the IMS implementation in enterprises in China identified a series of major problems in operating parallel MSs, such as the increasing complexity of internal management, employee hostility and increasing management costs. The study also observed that Chinese firms follow a specific implementation approach: all the firms involved in the study established a QMS first and subsequently an EMS. This is related to the way international standards for MSs were introduced to China. Karapetrovic and Willborn [47] pointed out that this approach is the easiest way to implement an IMS.
ISO 14001, developed by the International Organization for Standardization (ISO) in 1996, is currently the most widely recognized and studied EMS standard in circulation [48, 49] . The standard relies on the assumption that an improved environmental performance can be obtained by the systematic identification of relevant environmental aspects and their management through pollution prevention, improved environmental performance and compliance with applicable laws [50] . In the last decade, the number of firms that have obtained ISO 14001 certification has increased threefold, reaching the number of 346,189 certificates in 175 countries by the end of 2016 [51] . The purpose of this standard is to provide organizations of any type with a systematic framework which leads to [33] : prevention and mitigation of adverse environmental impacts; mitigation of potential adverse effect of environmental conditions on the organization; fulfillment of local legal obligations; enhanced environmental, financial and operational performance; and sound environmental communication to relevant stakeholders. It does so by establishing measurable environmental targets, procedures to reach targets, roles and responsibilities to enforce procedures, records and data to perform a regular review on the effectiveness of the EMS in order to promote continual environmental improvement [37, 52, 53] .
In September 2015, to guarantee the relevance of the standard for the marketplace, ISO published the ISO 14001:2015 edition. The new edition addresses the latest trends on environmental management and improves the compatibility with other management system standards such as ISO 9001:2015 [54] and an organization's strategic action planning and thinking. The transition deadline for ISO 14001:2015 was 15 September 2018, and by that time all ISO 14001:2004 certificates will no longer be valid. ISO 14001:2015 has been revised in some key aspects, as described by ISO [55] : a greater commitment from leadership; an increased alignment with strategic direction; greater protection for the environment, with a focus on proactive initiatives; more effective communication, driven through a communications strategy; life-cycle thinking, considering each stage of a product or service, from development to end-of-life.
Despite being the main reference in the field of environmental management in organizations, the effectiveness of ISO 14001 is still widely debated by academics and practitioners [23, 56] . Studies indicate that the adoption of ISO 14001 does not always translate into environmental and financial benefits, and that a series of drawbacks that hinder potential gains can also be identified [10, [57] [58] [59] [60] . Studies point out that ISO 14001 brings three types of benefits: environmental performance, efficiency and profitability [61] . However, Whitelaw [62] indicates that the main benefits are generally identified by firms as: gain of a "green image" resulting in gains in market shares; ability to attract new investors; reduction of insurance and prosecution risks; and reduction of costs. This indicates that firms are seeking financial opportunities rather than reducing their environmental impact. In fact, mixed opinions are observable in relation to the ability of ISO 14001 to improve the environmental performance of organizations [63] . In this context, two aspects are particularly relevant. First, the fact that implementation of ISO 14001 does not establish absolute requirements for environmental performance means that obtaining certification does not guarantee any improvement that goes beyond the level set by environmental regulations [64] . Second, implementation modes within companies vary enormously. While some firms fully incorporate ISO 14001 into their EMS and aim for continual improvement, others implement the standard without continuously conforming with its requirements and incorporating the necessary practices in their entirety [39, 65] . Firms do so mostly because of the external pressure of gaining business advantage towards their competitors, and not because they are driven by an internal commitment to improve the environmental performance [66] . For comprehensive reviews on diffusion, determinants, benefits and difficulties in implementation see Nishitani [67] , Salim et al. [49] , Boiral et al. [23] and Lim and Prakash [68] .
ISO 14001 Implementation in China
The adoption of ISO 14001 has experienced rapid growth in China, leading the country to be the largest adopter of the standard with 137,230 certificates issued as of 2016, the 39.6% of the total number of certifications [51] . The Chinese government has strongly contributed to the promotion of the standard since its conception, with the concomitant establishment of the Steering Committee on Environmental Management System Accreditation in 1997 [21] . This growth is concomitant with the increase in sustainability regulations and conspicuous investments in research and development (R&D) for green technologies described in the first section of this article. Li [69] also states that the ability of the Chinese government to establish national and provincial Environmental Protection Bureaus (EPB) and national certification bodies created a solid structure for the rapid adoption of the ISO 14001 standard. Finally, the growth trend is in agreement with the bilateral Europe-China Trade Agreement, where China is required to create the conditions for a widespread adoption of EMS standard compliant with European environmental trade policies [49] . The rapid growth of the standard in mainland China has attracted researchers' interest, which studied its diffusion [22] , mechanisms [24] and motivations for seeking certification [25] , impacts on Chinese firm performance [11] , effects on environmental regulatory compliance [21] , and effects on technological innovation [70] . The adoption of ISO 14001 in China seems mainly driven by the possibility to increase business opportunities rather than an internal desire of improving environmental performance. Zeng et al. [71] reveal that the major motivation for implementing ISO 14001 in China is to seek access to international markets, while Fryxell and colleagues [25] identify that the most relevant aspects are "ensuring regulatory compliance", "enhancing firm's reputation", and "increasing environmental risk management capabilities", suggesting that the adoption of ISO 14001 has a positive feedback on the reputation of Chinese firms. Finally, He et al. [70] recently investigated the effect of ISO 14001 on technological innovation among Chinese listed firm. Findings show that the ISO 14001 standard facilitate technological innovation among firms.
In order to evaluate the certification level of China, the information provided by the ISO survey [51] has been used. Two comparisons are presented, first the number of certificates in absolute terms and then the number of certificates per capita (×1000). Figure 1 shows the number of ISO 14001 certificates in absolute terms in China compared with other representative countries and political unions. It can be observed that China has recently become the first country in absolute numbers of certifications, overcoming the European Union (EU) in 2015. This can be explained by the fact that the growth in Europe and China has been different in recent years. In Europe it has slowed down, probably due to the financial situation that effected the European Economic Area at the end of 2009, while in China the number has kept increasing exponentially. Other countries, such as the US and Germany, show a stable number of certificates, while in Japan the number has suffered a decline from 2009 to today. Figure 2 shows the number of certificates per capita (×1000) for ISO 14001. In this case, China turns out to be on the opposite side of the ranking, ahead of the United States only. Thus, according to this comparison, it could be stated that China is not a leading country in terms of ISO 14001 certifications, and that the first place in absolute terms can be explained by the higher number of companies that are potentially suitable to be certified compared to other countries. This is a further justification for analyzing the benefits and drawbacks of the ISO 14001 implementation process in China. However, the distribution of ISO 14001 certifications in China has significant heterogeneity at the provincial level. As shown in Figure 3 , more than 50% of the total number of certifications in China is concentrated in the eastern provinces of Guangdong (Pearl River Delta Region), the Yangtze River Delta Region (Jiangsu, Zhejiang and Shanghai), Beijing, Shandong, and Hebei [73] . By contrast, the western provinces of Xinjiang, Gansu, Ningxia, and Qinghai see the lowest implementation of the ISO 14001 standard. This reflects the manufacturing distribution of Chinese industries, which is mainly concentrated in the eastern coastal area of China [74] . Figure 2 shows the number of certificates per capita (×1000) for ISO 14001. In this case, China turns out to be on the opposite side of the ranking, ahead of the United States only. Thus, according to this comparison, it could be stated that China is not a leading country in terms of ISO 14001 certifications, and that the first place in absolute terms can be explained by the higher number of companies that are potentially suitable to be certified compared to other countries. This is a further justification for analyzing the benefits and drawbacks of the ISO 14001 implementation process in China. Figure 2 shows the number of certificates per capita (×1000) for ISO 14001. In this case, China turns out to be on the opposite side of the ranking, ahead of the United States only. Thus, according to this comparison, it could be stated that China is not a leading country in terms of ISO 14001 certifications, and that the first place in absolute terms can be explained by the higher number of companies that are potentially suitable to be certified compared to other countries. This is a further justification for analyzing the benefits and drawbacks of the ISO 14001 implementation process in China. However, the distribution of ISO 14001 certifications in China has significant heterogeneity at the provincial level. As shown in Figure 3 , more than 50% of the total number of certifications in China is concentrated in the eastern provinces of Guangdong (Pearl River Delta Region), the Yangtze River Delta Region (Jiangsu, Zhejiang and Shanghai), Beijing, Shandong, and Hebei [73] . By contrast, the western provinces of Xinjiang, Gansu, Ningxia, and Qinghai see the lowest implementation of the ISO 14001 standard. This reflects the manufacturing distribution of Chinese industries, which is mainly concentrated in the eastern coastal area of China [74] . However, the distribution of ISO 14001 certifications in China has significant heterogeneity at the provincial level. As shown in Figure 3 , more than 50% of the total number of certifications in China is concentrated in the eastern provinces of Guangdong (Pearl River Delta Region), the Yangtze River Delta Region (Jiangsu, Zhejiang and Shanghai), Beijing, Shandong, and Hebei [73] . By contrast, the western provinces of Xinjiang, Gansu, Ningxia, and Qinghai see the lowest implementation of the ISO 14001 standard. This reflects the manufacturing distribution of Chinese industries, which is mainly concentrated in the eastern coastal area of China [74] . Using a database from 2001, Cushing and colleagues [24] reported that certifications were mainly concentrated in electronic and electrical equipment (52%), machinery equipment (10%), chemicals and fibers (10%), and construction (5%). Today the situation has changed, and the adoption of ISO 14001 has spread to other industrial sectors. Figure 4 shows the distribution of ISO certificates among the 39 Chinese industrial sectors for the year 2017 [73] . The first six sectors account for 64% of the total number of certificates. The sectors with the major number of certification are the construction sector (28) which accounts for 22% of certificates, followed by the production of electronic, electrical and optoelectronic equipment (19) with the 10%, wholesale and retail of personal and household goods (29) with the 10%, production of basic metal and metal products (17) with the 8%, technology services (34) with the 7%, and machinery equipment (18) with 6.5%. Using a database from 2001, Cushing and colleagues [24] reported that certifications were mainly concentrated in electronic and electrical equipment (52%), machinery equipment (10%), chemicals and fibers (10%), and construction (5%). Today the situation has changed, and the adoption of ISO 14001 has spread to other industrial sectors. Figure 4 shows the distribution of ISO certificates among the 39 Chinese industrial sectors for the year 2017 [73] . The first six sectors account for 64% of the total number of certificates. The sectors with the major number of certification are the construction sector (28) which accounts for 22% of certificates, followed by the production of electronic, electrical and optoelectronic equipment (19) with the 10%, wholesale and retail of personal and household goods (29) with the 10%, production of basic metal and metal products (17) with the 8%, technology services (34) with the 7%, and machinery equipment (18) with 6.5%. Using a database from 2001, Cushing and colleagues [24] reported that certifications were mainly concentrated in electronic and electrical equipment (52%), machinery equipment (10%), chemicals and fibers (10%), and construction (5%). Today the situation has changed, and the adoption of ISO 14001 has spread to other industrial sectors. Figure 4 shows the distribution of ISO certificates among the 39 Chinese industrial sectors for the year 2017 [73] . The first six sectors account for 64% of the total number of certificates. The sectors with the major number of certification are the construction sector (28) which accounts for 22% of certificates, followed by the production of electronic, electrical and optoelectronic equipment (19) with the 10%, wholesale and retail of personal and household goods (29) with the 10%, production of basic metal and metal products (17) with the 8%, technology services (34) with the 7%, and machinery equipment (18) with 6.5%. • Identify the aspects that describe the degree of utility and the degree of difficulty in the implementation of the standard ISO 14001; • Assess both the benefits and costs incurred to achieve and maintain the ISO 14001 standard in terms of sustainability (environmental, social and economic), internal processes, relationships with stakeholders, and resource management; • Understand the prospects of the standard in relation to the rise of new approaches and corporate sustainability paradigms such as corporate social responsibility and circular economy.
SWOT stands for strengths, weaknesses, opportunities and threats. SWOT analysis, which was developed in the 1960s, is a strategic assessment tool for gathering and organizing the information needed to evaluate positive (strengths, opportunities) and negative (weaknesses, threats) elements of a strategy, project, business model, company, or industry [75] . In this study, strengths (S) are referred as those positive attributes of ISO 14001 that can strengthen the performance of a business. Weaknesses (W) describes those negative attributes that can work against the performance of a business. Opportunities (O) are defined as those external positive or attractive factors that ISO 14001 adoption can bring. Threats (T) are those external negative factors originating from the adoption of ISO 14001 that could place the business of an organization at risk. The SWOT analysis tool is usually represented as a table made of four boxes, as presented in Tables 1-4 . SWOT analysis was selected because of its simplicity that allows everybody to participate without the need for substantial technical support [76] . On the other hand, the SWOT analysis tool presents also some limitations, such as being an over-simplistic, static and subjective technique [77] . SWOT analysis has been successfully applied in the corporate sustainability field, such as the evaluation of the impact of environmental factors on the competitive strategies of Taiwanese firms [78] , assessment of different EMSs in the construction [79] , public [80] and educational [81] sectors, and the comparison of different sustainability tools [82] .
For this study, 72 participants including top-managers, environmental and CSR managers and EHS auditors from SMEs and MNCs located in Guangdong province were invited to participate to the workshop "New tools and standards to advance and measure corporate sustainability", held in Guangzhou on 26 January 2018. During the workshop, the standard ISO 14001 and other corporate sustainability tools were discussed. The SWOT analysis, planned in the first part of the workshop, was organized as follows: the 72 participants were divided into eight groups of nine people each. A leader with the task of coordinating the discussion among participants was identified for each group. Each group had a whiteboard with the SWOT table depicted on it, where members were asked to write down their considerations. At the end of the SWOT analysis, the leader of each group presented to the other groups the main points identified during the SWOT analysis to provide the starting point for the general discussion among all the participants. The following section presents and discusses the results of the SWOT analysis.
Once the SWOT tables were filled in by the eight groups and merged together, we grouped the aspects of the standards ISO 14001 into four crucial aspects of firms: sustainability, internal processes, relationships with stakeholders, and resource management. The analysis of sustainability aspects was performed to better understand the contribution of ISO 14001 to the sustainability of the company and the regions impacted by their business. The impacts on internal processes were studies to understand the changes, both positive and negative, that the requirements of the standard may bring to the activities of Chinese firms. We also evaluated how ISO 14001 can affect the relationship with stakeholders and the disclosure of sensitive information, such as those related to environmental performance. Finally, the impacts on resources and their management has also been assessed to understand the costs and the economic returns that ISO 14001 can bring to Chinese firms. The findings of our study strengthen the importance of the standard in the environmental management of Chinese firms and at the same time highlight limits of the tools and difficulties in its implementation. Results are schematically represented in Tables 1-4 , where strengths, weaknesses, opportunities and threats identified by the participants are listed. Tables also indicate how many groups have identified each element (the absence of the number indicates that only one group has identified that element). Table 1 refers to those impacts of ISO 14001 that affect sustainability aspects of the company and the surroundings. Several insights can be drawn from the table. Companies recognize a positive contribution of the standard in raising environmental awareness, identifying relevant environmental aspects, and improving compliance with legal requirements. This is confirmed by several studies that have identified positive impacts of ISO 14001 on environmental management practices [23, 46, 83] . However, some participants felt the lack of guidelines regarding the selection and implementation of environmental protection measures as a limit of the tool. Moreover, two groups criticized the voluntary aspect of the standard, pointing out that a legally binding tool for EMSs would be more effective for the improvement of environmental performance of firms.
Sustainability
On a positive note, it also comes to light that firms do not look at sustainability as a mere environmental problem anymore. In fact, one group lamented that ISO 14001 does not improve the overall sustainability of a firm, but only its environmental pillar. Being sustainably responsible means also investing in human capital and establishing solid relationships with stakeholders [84] . Also, it was stated that ISO 14001 does not integrate completely with other sustainability paradigms such as the circular economy and does not require the strict implementation of life cycle assessment approaches even though it requires firms to adopt a life cycle perspective. This lack of synergies among sustainability standards and tools is also confirmed in recent literature. For example, Pauliuk [85] states that the circular economy standard BS 8001:2017 lacks an exhaustive description and support with regard to synergies with EMSs standards such as ISO 14001. Participants also identified a series of opportunities for both firms and the society. For firms, ISO 14001 can encourage the implementation of new sustainable business models and green technologies, improve environmental communication, reduce emissions, save energy, and design more sustainable products (eco-design principles). At the same time, ISO 14001 can indirectly increase public attention to environmental issues, improve the health of citizens and contribute to a cleaner environment. Finally, identified threats are mainly related to the fact that the main objective of firms has become the certification itself, mainly driven by external pressure (e.g., clients requiring the certification), and not from an internal commitment of the firms to improve their environmental performance [21] . This is reflected also in other studies. For example, Yin and Ma [64] found that ISO 14001 certification in Chinese manufacturing firms was mainly sought in order to access advanced international markets rather than improving environmental performance. • The aim of company has become the certification itself and not the protection of the environment. (2) • Certification comes from external pressure, not self-driven. Table 2 refers to those technical aspects of the standard that influence the internal processes of firms. All the groups except one pointed out the benefits provided by the standardization of environmental management processes [86] [87] [88] . It is demonstrated that standardization contributes to a better handling of environmental issues and to better organizational environmental performance [89] . Other strengths are related to the wide applicability of the standard in all sectors and countries, the necessity to adopt measurable indicators to measure the improvement of environmental performance, and the presence of a third-party assessment to obtain certification. Differences of opinion were observed regarding the support of ISO 14001 in the integration of environmental management processes in the overall management of a firm. Three groups expressed a positive opinion, while two groups pointed out that changes required to integrate the standard clash with a solidified management thinking that does not see environmental aspects as an essential part of a firm's strategy. The integration of environmental practices required by ISO 14001 with daily activities is an essential problem identified in different studies [90, 91] .
Internal Processes
Other weaknesses identified by more than one group are the amount of paperwork and additional activities at different levels of the company in order to maintain the certification, as identified also in previous studies [92, 93] , the difficulty of implementing environmental protection activities at all levels of the company, and the absence of methods to identify who has a better environmental performance among certified companies. In fact, ISO 14001 does not recognize organizations for having reached a certain level of environmental performance, rather recognizing those that have implemented an EMS for the continual improvement of their environmental performance. Participants also lamented the absence of aspects that consider the difference among countries and sectors and the level of ability of a company, which can bring a different understanding and interpretation of the standard in the first phases of implementation.
Identified opportunities relates to the benefits of ISO 14001 on product and process innovation and to the improvement of the overall efficiency of a company if all requirements of the standards are implemented. He and Shen [70] , investigate how the ISO 14001 certification shapes corporate technological innovation in Chinese firms. They conclude that the certification of ISO 14001 facilitates corporate technological innovation and improves resource management of companies, thus enabling them to better invest in R&D and innovation activities. However, one group of participants argued that standardization can limit innovation since companies are forced to follow specific guidelines.
The main threats are related to the devaluation of the standard. Participants stated that the government focus on legally binding standards (i.e., emission standards), and that ISO 14001 has become a mere formality that a company implements to access international markets. Moreover, new sustainability standards continuously emerge, and it is becoming increasingly difficult to integrate them. Other identified threats are also related to conflicts of interest between auditors and auditees (i.e., firms) and issues of organizational honesty. The credibility of the ISO 14001 standard has been under scrutiny since its inception and has been questioned by several actors among scholars [94, 95] , government agencies [96] , environmental groups [97] , and the industry itself [98] . Table 2 . Technical aspects of ISO 14001 that have an effect on the internal processes of firms. Tables also indicate how many groups have identified each element (the absence of the number indicates that only one group has identified that element).

Strengths:
Weaknesses:
• Standardization of environmental management processes. • Stimulates product and process innovation.
• Improves overall efficiency of the company if all aspects are implemented.
• The government focuses on legally binding emission standards; it does not care whether a company has ISO 14001 or not. Table 3 refers to those aspects that influence a firm's relationships with stakeholders. Identified strengths of the standard related to the fact that it requires participation at all levels of the company, and strongly encourages an active commitment of the top management. Findings from previous studies indicate that the involvement and leading role played by the top management plays a key role in implementing and maintaining the standard ISO 14001 through the allocation of sufficient time and resources to operate the environmental management system [65, 99, 100] . Moreover, studies point out that participating in the certification process contributes to increase the sustainability performance of firms and gives advantages over competitors as they address stakeholder concerns on triple-bottom-line issues [56] . Finally, ISO 14001 is recognized by customers and national and international institutions. On the other hand, the identified weaknesses highlight the lack of supervision from a governmental authority and the difficulty of involving the whole supply-chain.
Stakeholder Engagement
Participants identified a series of opportunities that ISO 14001 brings to relationships with stakeholders of a firm. First, four groups stated that the standard contributes to strengthening relationships with customers and suppliers, especially international ones. Second, it increases collaboration and participation among employees, as identified also in other studies [89, 101] . Third, it improves the reputation of the company and its social license to operate. ISO 14001 also contributes to considering the interests of a firm's stakeholders, motivate suppliers in adopting environmental management measures, and benefits communication along the supply chain.
Threats can relate to the low interest of the top management in being involved. In fact, although top management commitment is required by the standard, its level of commitment can vary greatly, with consequent differences in the effective implementation of ISO 14001 [39, 65] . Two groups also indicated that firms feel pressured by clients to get and maintain certification, or that clients already demand environmental requirements that exceed ISO 14001. Studies indicate that this pressure can lead to a superficial adoption of the standard [90, 102] . Companies that are concerned with the final consumers of their products also say that the standard has a low recognition among them. Finally, firms' reputations can be damaged if ISO 14001 is lost or suspended because of violation of the standard. Studies indicate that improved image and reputation are one of the most common benefits of the firms [103, 104] . Consequently, a loss of the certification can severely harm the image of a company in the eyes of its stakeholders. Table 3 . Aspects of ISO 14001 that have an effect on firms' relationship with stakeholders. Tables also indicate how many groups have identified each element (the absence of the number indicates that only one group has identified that element).
Strengths:
• Participation at all levels of the company. (2) • Requires the commitment of top-management.
• Recognized by customers.
•
Recognized by national and international institutions.
• Does not provide require the supervision of a governmental authority.
Difficult to apply at the supply-chain level.
Opportunities: Threats:
• Table 4 refers to those aspects that have an influence on a firm's internal resources. The standard ISO 14001 has been described has a useful tool for a better management of internal resources of a company. It can also bring opportunities in terms of new customers, especially from western countries, reduce legal risks and related expenses, overall costs of execution, and environmental taxation. Finally, it gives access to external financial support and subsidies from governmental bodies.
Resource Management
On the other hand, resources, in terms of money, people and time, that are required to be compliant with the standard can be high, especially for SMEs. This can lead to a series of threats to companies: increased management and production costs such as the need to install environmental protection and monitoring equipment (e.g., air emission abatement systems, water pollution control, waste treatment and disposal technologies) and the need to reinvent production activities or redesign products. This can become too economically risky for those small companies where the financial return might be too low compared to costs and risks of implementation of the standard. Also, companies tend to focus on short-term profit maximization, which is at odds with the principles of sustainability. As a result, costs related to environmental protection measure are the first to be cut in the event of cost-saving interventions. Finally, if the certification is lost or suspended, the financial resources of the company might be affected due to a loss of reputation, as mentioned in the previous section. Table 4 . Aspects of ISO 14001 that have an effect on the resources of firms. Tables also indicate how many groups have identified each element (the absence of the number indicates that only one group has identified that element).
Strengths:
• It provides guidance on the management of resources.
• The costs related to implementation and certification fee are too high for small and medium companies.
Opportunities: Threats:
• Brings more customers, especially from foreign customers. ( • Increases management and production costs (environmental protection technology, design of new products). (4) • Too economically risky for small companies (costs in terms of change and maintenance).
• Financial return can be too low compared to the initial financial investment.
•
The company focuses on financial benefits and environmental protection is easy to marginalize.
• Damage if certification is lost or suspended for some violation of the standard.
Conclusions
The purpose of this study was to analyze the opinion of a group of SMEs and MNCs of Guangdong province in China about the voluntary standard ISO 14001, whose aim is to set out the criteria for an effective EMS. China is the largest and fastest growing adopter of ISO 14001, with Guangdong province being the main contributor in the country. By performing a SWOT analysis, we analyzed four aspects relevant to Chinese firms: sustainability, internal processes, stakeholder engagement, and resource management. Our results indicate that Chinese companies fully embrace ISO 14001 and recognize the necessity of a standardized approach to identify environmental aspects. ISO 14001 contributes to the promotion and adoption of environmental management principles at the company level, contributing to improving the environmental footprint of industrial areas, and reducing the negative effects on nearby communities. They also highlighted the importance of ISO 14001 in supporting companies in the adoption of a system thinking approach and in improving the communication with stakeholders and the disclosure of sensitive environmental information. On the other hand, they expressed a number of concerns that should be further investigated in future studies. Concerns were raised about the cost of implementation and certification, which can be considered too risky for SMEs. Moreover, participants pointed out a devaluation of the standard, that is now used mainly as necessary way to access international markets. The internal drive of a company to reduce its negative impacts on the environment seem to be a secondary reason for implementation of the standard. Another relevant aspect is that the interviewed Chinese companies are going beyond the sole implementation of EMSs for the management of environmental aspects, and this is mainly at the request of external stakeholders. They are starting to recognize the importance of sustainability tools such as LCA and other sustainability paradigms such as circular economy and CSR, and demanding changes that can accommodate the integration of all the tools and standards that regulate the different aspects of sustainability in a company. This lack of integration with other sustainability tools should be taken into account in newer versions of the standard, as well as the absence of performance requirements and the lack of a mandatory set of indicators that would allow for differentiation between good and bad implementation of the standard, as indicated also in other studies [105] .
Our results are consistent with previous SWOT analysis on ISO 14001 in Europe [106, 107] , India [79] and North America [108] . Specifically, common points in the strengths of the standard are the systemic approach to the management of environmental aspects, its flexibility of adoption, the third-party evaluation and the required involvement of the entire organization. Identified common weaknesses relate to the difficulty of assessing environmental impacts at the supply-chain level, the absence of performance standards, the amount of paperwork and the cost of certification. Some identified opportunities are also shared, such as the improvement of reputation and trust, the reduction of environmental risks and costs (e.g., interruption of activities, penalties and sanctions, etc.), and improved communication on environmental performance between customer and supplier. Finally, shared threats relate to the low recognition of certification from relevant stakeholders (i.e., governments, control bodies, financing bodies, etc.), the end of public funding for the certification, corruption among auditors, and the focus on certification and not on the improvement of environmental performance. The most marked divergences are related to a different perception in the threat generated by the risk of public disclosure of incriminating environmental information, as pointed out in Yiridoe et al. [108] . In our study, no participants highlighted this threat. Also, despite confirming our findings on the difficulty of implementation of ISO 14001 at the supply-chain level, Gnoni and Lanzilotto [106] also identified benefits and opportunities. Specifically, they acknowledge that the standardized framework of ISO 14001 allows control of the environmental impact of each actor of the supply-chain and promotes the implementation of environmental programs at the supply-chain level.
In this work, the number of participants (72) is relatively small compared to the number of companies in Guangdong province, which results in some limitations to the work. First, we have not controlled for specific sizes or industry type (e.g., construction, textile, electronics), which would have been useful. Second, the SWOT analysis was performed in groups and not independently. If, on the one hand, it has stimulated the discussion, it may have also hidden the opinions of some participants. Finally, the level of awareness on EMSs among the workshop participants was uneven and not possible to quantitatively address. This might have biased the results by highlighting the factors of the participants with more expertise. The above points are interesting directions for future study when more data is available. However, apart from its theoretical contribution, the results of the study can have positive implications for practitioners, researchers and policy-makers. Accordingly, future studies could deepen the analysis by adding further categories of classification factors to the SWOT analysis (strengths, weaknesses, internal opportunities, internal threats, stimulants, counter stimuli, external opportunities, external threats), as proposed by Nazarko and colleagues [109] . Moreover, the use of the qualitative results obtained in this and related studies could provide valuable inputs to direct relevant quantitative analysis aiming at providing useful data for computing performance indicators (e.g., return on investment (ROI)) and comparing different alternatives for environmental and sustainable management. The paper's findings can help sustainability and environmental managers to anticipate potential difficulties in the implementation of the standard and maximize benefits that ISO 14001 can bring to a company in the form of improved efficiency of internal processes, increased international reputation and trust, and reduced legal and environmental risks. The paper also provides a description of topics companies need to pay attention to in order to maintain and improve their sustainability performance. Future studies could analyze the different perceptions of ISO 14001 in China based on the industrial sector and provinces, and test whether the findings are in line with the results of this paper. 
